


PREFACE

The Hazard Evaluations and Technical Assistance Branch of NIOSH conducts field
investigations of possible health hazards in the workplace. These
investigations are conducted under the authority of Section 20(a)(6) of the
Occupational Safety and Health Act of 1970, 29 U.S.C. 669(a)(6) which
authorizes the Secretary of Health and_Human Services, following a written
request from any employer or authorized representative of employees, to
determine whether any substance normally found in the place of employment has
potentially toxic effects in such concentrations as used or found.

The Hazard Evaluations and Technical Assistance Branch also provides, upon
request, medical, nursing, and industrial nygiene technical and consultative
assistance (TA) to Federal, state, and local agencies; labor; industry and
other groups or individuals to control occupational health hazards and to
prevent related trauma and disease.

Mention of company names or products does not constitute endorsement by the
National Institute for Occupational Safety and Health.
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I. SUMMARY

On July 6, 1984, the National Institute for Occupational Safety and
Health (NIOSH) received a request for a health hazard evaluation from
the Chairman of the Safety and Health Committee of Local 5724, United
Steelworkers of America, to evaluate complaints of respiratory and skin
irritation among potroom employees of the Ormet Corporation, Hannibal,
Ohio.

Environmental monitoring of a cross-section of potroom employees at
Ormet was conducted for determination of personal (breathing zone)
exposures to fluorides, sulfur dioxide (S03), coal tar pitch volatiles
(CTPVs), polynuclear aromatic hydrocarbons (PNAs), and carbon monoxide
(C0). All job categories on two of the six pot lines were monitored for
two successive shifts. Excessive exposures to fluorides were measured
among the crane operators, particularly among cranemen involved with
placement of new carbon anodes in the pots. The four personal samples
obtained from cranemen ranged from 0.95 to 3.61 milligrams fluoride per
cubic meter of air (mg/m3), averaging 2.31. The NIOSH Recommended
Exposure Limit for fluorides is 2.5 mg/m3. No other overexposures

were measured for any of the previously mentioned compounds among the
other job categories. :

From June 25 to July 18, 1985, NIOSH investigators conducted a
cross—-sectional medical questionnaire survey. All potroom employees and
a sample of employees from other departments were invited to
participate. Six hundred fifty employees completed the questionnaire
(74% of the 879 eligible). One hundred (16%) reported symptoms
suggestive of asthma, but only 32 reported a history of asthma. Of the
24 who reported asthma confirmed by a doctor, 17 still had it. In 13 of
these cases, 2.5% of the 521 participants who had ever worked in the
potroom, the asthma was temporally related to work, and symptoms were
worse in or near the potroom. Six of the 13 cases were in current
potroom workers, each from a different pot line. Pot room-related,
physician-confirmed asthma was not associated with age, smoking status,
years at Ormet, or years in -.the potroom.

Four neurologic effects —— memory. impairment, cognitive dysfunction,
anxiety, and neurasthenic symptoms -- were no more prevalent among
current potroom workers than among other participants, but each was more__
prevalent among workers who had ever worked in the potroom. For none of
the four neurologic effects, however, did the group reporting it have a
higher mean number of years worked in the potroom than the group not
reporting it.
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Iv.

Setter - (3) Spent carbon anodes are removed and the excess carbon
knocked off via sledge hammer, and the copper rod inserts are returned
to the carbon plant. Fresh anodes are then placed into the pots with
the assistance of an overhead crane, Each setter is responsible for
1/4 of a pot line per shift.

Utility - (2) The utility, or PRU, job entails assisting the other
operators, adding ore and other constituents to the pots, and other
miscellaneous tasks. '

Craneman - (2) The cranemen operate the overhead cranes and move spent
rods from the pots, position new carbon anodes, transport and add
alumina via portable bins, and move all equipment for the tapping
operation, The cranemen are classified as either "tapper" (removal of
molten aluminum) or "setter" (placement of new carbon anodes).

Metal Truck - (1) Molten aluminum is transported to a neighboring cast
facility in large crucibles on carts.

Line "2" has been computerized, reducing the manual labor requirements

for several of the jobs, including breakage of the surface crust for
addition of ore.

EVALUATION DESIGN AND METHODS

A. Environmental

Environmental samples were collected in the breathing zone
(personal samples) of potroom employees by attaching the
appropriate sampling media in line with pre-calibrated
environmental sampling pumps, which were attached to their belt.
These samples were collected for the duration of the shift. Two
sequential day and evening shifts were monitored; two shifts from a
computerized potroom, and two from a potroom typifying all other
potrooms, It was deemed important to monitor the computerized
"line" since there were plans to convert a portion of the existing
lines to computer-operated lines. Measured contaminants included
fluorides, sulfur dioxide (80,), coal-tar pitch volatiles (CTPV),
polynuclear aromatic hydrocarbons (PNAs), and carbon monoxide.
Following is a description of the sampling and analytical methods
used for each compound.

Fluorides: Twenty-five personal samples for fluorides were
collected using 37-millimeter (mm) cassettes containing mixed
cellulose ester (MCE) filters and a cellulose O-ring to collect
particulate fluoride, followed by a second 37-mm cassette
containing a treated backup pad to collect gaseous fluoride






Page 7 — Health Hazard Evaluation Report No. 84--426

)

than 1 ug/ml. Therefore, aluminum was not expected to cause
interference problems in the IC quantitation of fluoride. That
was, in fact, the case for the field samples, as there was no
difference in the results regardless of whether peak height data or
peak area data were used for calculations.

The limit of detection (LOD) for the treated backup pad samples was
1 ug (microcram) F~/sample. The limit of quantitation was 3.3 ug
F~/sample. The LOD for the MCE filters taken through the fusion

procedure was 16 ug F~/sample, and the LOQ was 64 ug F~/sample,

Sulfur Dioxide: Nine personal samples were collected for S50,
using 37-mm MCE filters followed by potassium hydroxide-treated
37-mm cellulose filters at a pre-calibrated flow rate of 1.5 lpm,
according to NIOSH method_6004.2 The samples were analyzed for
sulfate ion concentrations by ion chromatography. The filter of
each sample was separately desorbed in 10 ml of eluent and allowed
to stand with occasional shaking for 30 minutes. One drop of 30%
hydrogen peroxide was then added to each sample. The resulting
solutions were filtered through a 0.45 micron filter, and an
aliquot was analyzed by a Dionex 2010 ion chromatograph equipped
with a WISP 710B autosampler. Liquid standards covering the range
0.25 to 15.0 micrograms sulfate ion per milliliter were prepared
and analyzed with the samples. The following instrumental
conditions were used:

Eluent: 0.68 nm NaHCO3/2.0 nm NayC03
Flow Rate: 2.0 ml/minute

Detection Setting: 30 ug (Full Scale)

Columns: ' HPIC-AG4A Pre-column

HPIC-AS4A Separator
AMMS-1 Membrane Supressor

The NIOSH limit of detection was calculated to be 4 ug sulfate
ion/sample. The limit of quantitation was calculated to be 12 ug
sulfate ion/sample.

Coal Tar Pitch Volatiles — Polynuclear Aromatic Hydrocarbons:
Seventeen personal samples were collected for CTPVs and PNAs
according to NIOSH methods 5023 and 5515, respectively.3 A 2-um
pore size, 37-mm PTFE membrane filter followed by a washed XAD-2
tube (ORBO-43, 150-mg) was used at a flow rate of 2.0 lpm. Filters
were contained in opaque cassettes and tubes were wrapped in
aluminum foil and shipped on ice, to prevent sample degradation
from heat and UV prior to analysis. For CTPV analysis, the PFTE
filters were placed in screw-cap vials with 5-ml of benzene and
sonicated for 30 minutes. The extract was filtered through a
0.45-um nylon filter and collected in an additional test tube. One
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Sulfur Dioxide: Sulfur dioxide is irritating to the upper respiratory
tract. Chronic exposure can cause runny nose, dryness of the throat,
and cough. Long-term low-level exposure can cause chronic bronchitis
and reduced pulmonary function. In 1977, in testimony before the
Department of Labor, NIOSH revised its REL for SO, from 5.2 mg/m3

to 1.3 mg/m3.3 This revision was based on epidemiologic and

exposure data indicating acute and chronic health effects observed in
the 2.6 to 13 mg/m3 exposure range. Consideration was also given to:
1) health effects observed among workers and experimental subjects in
the 2.6 - 5.3 mg/m3 range, 2) the ten to 20 percent of the population
who- are especially susceptible to S0, effects, 3) the possibility

that synergistic effects with other aerosols or gases may occur, 4) the
possibility of an increased fraction of SO, reaching the lower lungs
through mouth breathing or because of rapid or deep breathing, 5) the
possibility that SO, may act as a cancer promoting agent, 6) the
possible enhancement of effects by high humidity, and 7) the likelihood
that degradation products (sulfites and sulfates) will accompany S0,
exposure.

Coal Tar Pitch Volatiles — Polynuclear Aromatic Hydrocarbons: Several
PNAs, such as benzo(a)anthracene and pyrene, have been shown to be
carcinogenic in animals. Excess risk of lung cancer, oral cancer, and
skin neoplasms (benign and malignant) have been found in working
populations handling coal-tar products which NIOSH has defined to
include coal-tar, coal-tar pitch, and creosote.® A TWA exposure of
0.2 micrograms (ug)/m3 was recommended by the coke oven advisory
committee for benzo(a)pyrene under the OSHA 29 CFR 1910.1029 coke oven
emissions standards, but was not adopted, and a special NIOSH hazard
review of chrysene recommended that it be controlled as an occupational
carcinogen. Also, ACGIH includes chrysene and benzo(a)pyrene in its
list of industrial substances suspected of human carcinogenic
potential.’ The carcinogenic potential of other PNAs
(benzo(a)anthracene, anthracene, pyrene, and fluoranthene) has also
been documented .6

The acute toxic effects of exposure to coal-tar pitch include skin and
mucous membrane irritation mediated directly and, more noticeably,
through phototoxic reactions involving an interaction between PNAs and
ultraviolet (UV) radiation. Most phototoxic relations require UV-A
radiation in the range of 320-400nm. The mechanism involves the
absorption of this radiant energy by the skin and by the PNAs on the
skin which can then result in cell changes.® As expected, these
reactions affect outdoor workers who handle these materials and receive
exposure to sunlight.

Thus these reactions are more frequent and severe in the summer and
during mid-day when UV radiation is most intense. The effects most
often described include erythema (reddening of the skin) and -
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VIII.

Although a number of workers reported a history of asthma temporally
related to work in or near the potroom, the epidemiologic analysis did
not identify any risk factors that would support the hypothesized
etiologic role of exposures in the potroom. The presence of selected
neurologic effects was not associated with current employment in the
potroom. Although neurologic effects appeared to be more prevalent
among participants who had ever worked in the potroom, the presence of
the .effects was not associated with time in the potroom. Thus, to the
extent that time in the potroom is an indicator of aluminum exposure,
this study did not provide convincing evidence of an association
between neurologic effects and aluminum exposure.

RECOMMENDATIONS

Based upon the environmental monitoring and the observations made
during this evaluation, the following recommendations are made to
reduce the potroom employees' occupational exposures.

1. Engineering controls should be implemented to reduce the crane
operators' exposure to fluorides.

a. Engineering controls may take the form of source controls
(i.e., control of the emissions from the pots) or control of
the exposure at the worker's position (i.e., enclosure of the
crane cab). Enclosure of the crane cabs would seem most
feasible. This will involve the installation of positive
pressure, air filtration devices and assurances that safety is
not compromised by obscuring/obstructing the operator's hearing
or vision. NIOSH's Division of Physical Science and
Engineering (DPSE) is available for supplying details and/or
analysis of methods to enclose the crane cabs. At least one
demonstration project has been conducted under contract to DPSE
involving enclosure of an operator's cab in an environment
contaminated with acid gasses.

b. In the interim, the current respiratory protection program
should include acid-gas cartridges for Crane Operators and
Setters. All respirator use should be accompanied by a
complete respirator program as described in the OSHA standards,

" 29 CFR 1910.134.

2. Exhausting the crucible to the plant atmosphere (during tapping of
molten aluminum from the pots) is creating an unnecessary exposure
situation. If feasible, the crucible should be exhausted to the
outside.
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